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Massachusetts Surface Water Quality Standards
(314 CMR 4.000 Overview

314 CME: DIVISION OF WATER POLLUTION CONTROL

314 CME. 4.00: MASSACHUSETTS SURFACE WATER QUALITY STANDARDS
Section

4.01: General Provisions

AThe foundation of surface water quali &= ...

4.04: Antidegradation Provisions
4.05: Classes and Criteria

programs in the Commonwealth unde = e

4.01: General Provisions

th e fe d e ral C I e an Wate r ACt (1) Title. 314 CMR 4.00 shall be known as the "Massachusetts Surface Water Quality

Standards".

(2) Organization of the Standards. 314 CMR 4.00 is comprised of seven sections: 314 CMR
4.01: General Provisions; 314 CMR 4.02: Definitions; 314 CMR. 4.03: Application of
314 CMR 4.05: Classes and Criteria;

- L] - - L]

Provide the scientific and legal basis = aioiic s
314 CMR 4.06: Classification, Figures, and Tables; and 314 CMR 4.07: Severability.
- = (3) Purpose. M.GL. c. 21, §§ 26 through 53 charges the Department with the duty and
CO n t ro I n t e I S C ar e O O u tan tS responsibility to protect the public health and enhance the quality and value of the water
resources of the Commonwealth. It directs the Department to take all action necessary or
appropriate to secure fo the Commonwealth the benefits of the federal Clean Water Act,
- 33 US.C. § 1251 et seg. The objective of 33 US.C. § 1251 ef seg. is the restoration and
I nto S u r ace Wate rS maintenance of "the chemical. physical and biological integrity of the Nation's waters" 33 U.S.C.
§1251(a). Toachieve the foregoing requirements the Department has adopted the Massachusetts
Surface Water Quality Standards which designate the most sensitive uses for which the various

waters of the Commonwealth shall be enhanced. maintained and protected: which prescribe the
minimum water quality criteria required to sustain the Designated Uses, as defined in 314 CMR

L] -
4.02: Designared Uses; and which contain regulations necessary to achieve the Designated Uses
e I I I e Wa e r q u a I y g O a S O r and maintain existing water quality including, where appropriate. the prohibition of discharges.

02: Definitions

waterbodies and establish water qual s s oo sininsi

not limited to, wildlife and threatened and endangered species.

L] - L] -
Authorization. An approval granted pursuant to 314 CMR 4.04(5) for a discharge to High
C r I e r I a O e n a n C e y I I I a I n al n y a n Quality Waters, Outstanding Resource Waters or Special Resource Waters.

Background Conditions. That water quality which exists or would exist in the absence of

L]
pollutants requiring permits and other controllable cultural factors that are subject to regulation
I u under M.G.L. c. 21, §§ 26 through 53.

Best Available Treatment Technology. The technology-based standard of the Clean Water Act
defined as Best Available Technology Economically Achievable (BAT) for privately-owned
treatment works. BAT effluent limitation guidelines reflect the best performance technologies
for a particular pollutant or group of pollutants. or for a category or class of point sources, that
are economically achievable.




Massachusetts Surface Water Quality Standards
(314 CMR 4.0 Water Quality Criteria

AExamples of water quality criteria include aquatic life criteria that
protect aquatic life from specific pollutants

AAquatic life criteria typically contain three components:

AMagnitude (concentration)
ADuration (averaging period for concentration)
AFrequency (allowable exceedances of average concentration)

AUsually include:
AAn acute criterion (for shotterm, lethal exposures)

AA chronic criterion (for longerm, sublethal exposures)
A Different criteria for fresh and saltwater




Massachusetts Surface Water Quality Standards
(314 CMR 4.0QQ Site-Dependent Criteria

ASite-specific criteria vs. Sitelependent criteria

ASite-specific criteria listed in Table 28 and apply to a particular surface

water or segment
A Based on a modification of generally applicable criteria (such aslzassl criteria)
that reflect local conditions
A Implementation of new or revised sigpecific criteria requires Table 28 revisions

ASite-dependent criteria equation and modelbased criteria with inputs
and outputs (criteria values) that will be different at each site
A lmplementation of sitedependent criteria does not require Table 28 revisions

A Example: aluminum




Massachusetts Surface Water Quality Standards
(314 CMR 4.0Q) Narrative Toxic Pollutant Standard

A314 CMR 4.05(5)(e):

All surface waters shall be free from pollutants in concentrations or
combinations that are toxic to humans, aquatic life or wildlife.

MassDEP




Aluminum: Toxicity to Aquatic Life

AProduces harmful effects on fish and
wildlife

AAccumulates on the gills of fish, and
mussels are sensitive

AAcute toxicity can be noticeable
(e.q., fish kills)

AChronic toxicity reduces growth and
reproduction
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Healthy gllls (left), Ampacted (right) of
Atlantlc Salmon

Source: The Northeast Fisheries Science Center
www.nefsc.noaa.qov/salmon/factsheets/sss factsheet.pdf
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http://www.nefsc.noaa.gov/salmon/factsheets/sss_factsheet.pdf
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Criteria for Aluminum in Freshwater (1988)

AFixedaluminum criteria values:

AAcute = 750 pg/L
AChronic = 87 pg/L

ACriteria reflect scientific knowledge in 1988
A Applicable only to a narrow pH range (6.5 to 9.0)
AExcludes other influential factors (DOC and hardness)
AToxicity studies: 1972 1986
ADid not account for freshwater mussel sensitivity to aluminum
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Criteria for Aluminum in Freshwater (2018)

AVariablealuminum criteria values that are dependent on water chemistry

A Criteria reflect the latest scientific knowledge
A Aluminum toxicity to aquatic life increases as its bioavailability increases
A pH, DOC, and hardness all affect aluminum bioavailability and toxicity
A Updated toxicity studies: 197922018
A Accounts for freshwater mussel sensitivity to aluminum

AEquationbased criteria using Multiple Linear Regression (MLR) models:
A Uses concurrent pH, DOC, and hardness data to derive criteria

Aluminum Criteria

Calculator
Aluminum Aluminum

(gU) (rE}]O”Ci) H?r;df}ﬁ)ss Acute Criterion Chronic Criterion
g g (CMC; pg/L) (CCC; pg/L)

LT




Massachusetts Surface Water Quality Standards
(314 CMR 4.00) Aguatic Life Ambient Water Quality
Criteria for Aluminum in Freshwater

AwWSOSY (O FYSYRYSy(da 42 omn /aw ndnn | R:
A EPA approval is pending

AThe amendments allow fawo approaches
1) 9t! Qa4 wnanmy !ljdz2r GAO [AFS ! YOASYUO 2 G4SNJ vdz
A Siteedependent aluminum criteria valuesvariable aluminum criteria based on available
water chemistry data (pH, DOC, and hardness)

2) Default aluminum criteria values

A Default criteria for watersheds and watershed grougsased on existing statewide
water chemistry data (pH, TOC/DOC, and hardness)

A Site-dependent criteria values supersede watershed default criteriagardless
of whether they are more stringent or less stringent than the watershed defau

criteria




Data Collection to Support Implementation of
Revised Freshwater Aquatic Life Aluminum Cirite
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USGS ALUMINUM STUBREPORTS
The study has 3 products:

A A Scientific Investigations Report (SIR)
(Armstrong and others, 2022)

< USGS

Prepared in cooperation with the Massachusaetts Department of Environmental Protection

science for a changing world

aluminum waterquality criteria in Massachusetts, 20JED:

U.S. Geological Survey Scientific Investigations Report2D#4, 85 p.,
https://doi.org/10.3133/sir20215144

Armstrong, D.S., Savoie, .J.BeSimone, L.A., Laabs. K.A., and Carey, R.O.,
Surfacewater-quality data to support implementation of revised freshwater

Surface-Water-Quality Data to Support Implementation of

Revised Freshwater Aluminum Water-Quality Criteria in
assachusetts, 201819

A And two data releases:

(Aluminum Data Release: Armstrong, DeSimone, and Savoie, 2022)

Armstrong, D.S., DeSimone, L.A., and Savoie, J.G., 2022, -Suatacguality
data and timeseries plots to support implementation of sitkependent
aluminum criteria in Massachusetts, 2@1®:

U.S. Geological Survey Data Reledss://doi.org/10.5066/P95WCTS5T

(TOGDOC Data ReleasbeSimonand Armstrong, 2022)

DeSimone, L.A., and Armstrong, D.S., 2022, Total and dissolved organic c
for an assessment of aluminum in Massachusetts surface waters:

U.S. Geological Survey Data Releb8ps://doi.org/10.5066/P9420WXU

Scientific Investigations Report 2021-5144

U.S. Department of the Interior
U.S. Geological Survey

(Armstrong and others, 202


https://doi.org/10.3133/sir20215144
https://doi.org/10.5066/P95WCT5T
https://doi.org/10.5066/P9420WXU

STUDY OBJECTIVES

(1) Collect discrete watequality data
(38 stations)

(2) Demonstrate the use of the EPA Aluminum Criteria Calculator
(at ambient upstream stations and selected pond stations)

(3) Collect continuous wateuality data
(11 stations 1 per facility)

(4) Develop a relation between TOC and DOC in Massachusetts streams
(using historic data from sites in Massachusetts)

)

)
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STUDY AREA

A Water-quality data were collected at
38 stations near 4 wastewater
treatment facilities (WWTFs) and
7 watertreatment facilities (WTFs)

In central and eastern Massachusetts
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PARTICIPATING FACILITIES AND RECEIVING WATER BODIES

Table 1. Information on water-treatment and wastewater-treatment facilities in eastern and central Massachusetts.

[no., number; WTF, water-treatment facility; WWTE, wastewater-treatment facility; NA, not applicable]

- Receiving-
h;l{?; ':[; Facility Town Fi,:::]tw Sﬂ“'ﬂ:::'w“ Receiving-water body water hudgyr
fype
1 Westborough wastewater-treatment facility Westborongh WWTEF NA Aszsabet River Stream
2 Marlborough wastewater-treatment facility Marlborough WWTEF NA Assabet River River
3 Hudson wastewater-treatment facility Hudson WWTF NA Asszabet River Raver
4 Maynard wastewater-treatment facility Maynard WWTF NA Aszsabet River River
5 Cohasset water-treatment facility Cohasset WTF Surface water Lily Pond Pond
4] Fitchburg water-treatment facility Fitchburg WTF Groundwater Wyman Pond Pond
7 Westborough water-treatment facility Westborough WTF Groundwater and Hocomonco Pond Pond
surface water
Hanover water-treatment facility Hanover WTF Groundwater Third Herring Brook Stream
Leominster water-treatment facility Leominster WTF Surface water Monoosnoc Brook Stream
10 Weymouth water-treatment facility Weymouth  WTF Surface water Mill River Stream
11 Wilmington water-treatment facility Wilmington WTF Groundwater Maple Meadow Brook Stream

a USGS
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3 Rivers
(35¢ 117 m#)

5 Streams
(2.7¢ 8.4 mp)

3 Ponds
(28¢ 117 ac)

Photographs by
D. Armstrong, USGS
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